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mus. A study of curves showing hourly distribution of 
rainfall at several stations shows most. of the rain falling 
in the afternoon, with the masimum at 3 p. m. 

Western coast of South L4mehea..-For the western 
coast of South America t-liree rainfall ty  es are pre- 
sented. The first is in the area comprised t y the region 
whose southern boundary is about 4" south latitude. 
and the northern boundary of which is t;he Istjhniiis of 
Panama. The region has a moderately heavy rainfall 
with a well-marked double maximum (Bogoh). The 
distribution is controlled by the oscillation of the equa- 
torial rain belt, the ninsima occurring when t,lie sun is 
near the zenith and the minima when the sun is fn.rthest 
north and south. 

The latitudes of the southeast trades dong the west 
coast have the second t,ype. This region est.ends from 
about 4" south to 30" south latitude and is essent.iallq- 
rainless. The winds from the east descend the west.ern 
slopes of the Andes as dry, hot winds, linving dropped 
all of their moisture on the east.ern slopes. More prera- 
lent still is a southerlye wind blowing arallel to t.he 

rent carries but a small amount. of moisture, and becomes 
drier still as it draws nearer the Equator. South of Mi-  
tude 30" the rainfall is controlled by the prevailing west- 
erlies. Here under the r6gime of these mositure-laden 
winds the annun.1 amounts are heavy. The northern part, 
(Valdivia) of t>his region has a well-marked maximum in 
June and July (winter) with the mnsimum of cyclones. 
!€'he southern part (Evangelistrt) does not have this maxi- 
mum, the distribution being fairly uniform throughout 
the year. The westerlies in these latitudes, popularly 
desi nated as the "roaring forties" and the "brnve west 

throughout the entire year. 
Northeastern Sowth America and the basin of the Ama.- 

zon.-The rainfall of this region is controlled by the trades 
and the seasonal shifting of the thermal equator. The 
monthly distribution of rainfall a t  Georgetown. Parnmn- 
ribo, and Cayenne is very similar, although t,he annual 
totd at Cayenne is lager, possibly, on account of its 
greater exposure to the northeast mnds. The maximum 
occurs during the spring with the mkximum monthly 
amount in May. 

Rainfall is plentiful t.hroughout the entire Amazon 
Basin. The prevailing winds in t.his region duriny the 

eater part of the year are from the east-northeast. 
K e s e  wmds are moist when they enter the region, and 
the forested Amazon being virtually at times an inland 
sea, the atmospheric moisture is maintained or increased 
by eva oration. The seasonal m&ximum t.lirougliout the 
centrafpart of the basin occurs about tl. month earlier 
than in northeastern Brazil and in the Guianas. It is 
interesting to note that the monthly distrihut.ion at  
Manaos is somewhat malogous to that a t  Cayenne. 

Eastern 8outh America, B r a d ,  Argentha, Ptzragiay. 
and Umt.guay.-The northern part of this region is under 
the dgime of the southeast trade. On-shore winds from 
the soutsheast and an elevated coast line ive Pernanibuco 
and stations in this region a heavy rainfa 4 1 with a primary 
maximum during the winter when the trades are strong- 
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coast. This wind blowing over the cool I; umboldt Cur- 

win % 5,'' ' bring a procession of frequent and severe storms 
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est, and a secondary convectional maximum in summer 
when t.he doldrums are south. 

Sou t,hern Brazil (Sahara and Rio de Janeiro) , Bolivia, 
Paraguay, and the interior of Argentina are subject to a 
siimnier convectional niaxinium occurring when the dol- 
drums are farthest s0ut.h. 

-4s we reach t,he latitudes of t.he west.erlies along t.he 
Argentine 1itt.ord we find t,hhat the annual rainfall is well 
distrihiit.ec1 throonghout. the yew, March being somewhat 
more moist t,h*zn the ot,her mont,hs, and a suggestion of an 
mnunl niininium occurring during July. Over the est.11- 
ary of the Plate thunderstorms we fairly frequent cluring 
the wwnier senson, averaging about i per nionth during 
December 2nd January. 

Going westward from the Argentine coast there is a 
rapid tlecrcasc in t,he nnnunl rainfall, and the Provinces 
a t  the foot. of the eastern slope of the Andes (Sm Jum) 
are almost i1.s arid as t.ha.t pnrt of t.he west const in t,lie 
1a.titudes of t,he snut.lienst trade. 

'J'hc southrm tip of the continent. is wcll wntered on 
both r.oast,s. Two factors account for the moderate heavy 
precipitation of sou thmstern Patagonia, namely. the low- 
ering of the Andean cordiller:~,* and the freyuen t cyclonic 
st.ornis of these latitudes. 

The rrtphs and discussion presented herewith haw not 
coverec 7 t,he varied coinplesity of all rainfall ty es foiincl 
in Lntin ilrncrica. only t.lie most essential of t,fe raiuf:i.ll 
types have. !,een included and an attempt has l ~ ~ n  made 
to show some of t.hc climatic controls governing these 
types. 

RAINFALL MAP O F  SOUTH AFRICA. 

By J. R. I. 4 UlTON. 

[ Erccrpt.~ Irom a ape! prewnted IaIorc tha Royal Socit-.ty of Sou1.h h Crica, ( JCt. W, 1 W .  
Rrprintcd from .%Wtirt., London, Der. 16, 19X1, p. 522.1 

A conLribntion to the study of the rainfall map of. 
Afrirn. 

shown graphicnlly in 13 maps. The isohyets form a sys- 
tem wh1r.h inoves t.0 and fro across the Equator. fo lhyng 
the siin with R lag of a month or mofe. Corresponding 
with t,he geneml movements of the main isohyetal systmi 
are the winter rains of the southwest,, which advance 
inland as the summer rains retreat, and rice -iersa. The 
paper concludes with a short. bibliography of special 
studies of Sout,h A h a n  rain€all. 

Tho mont.lily and annual rainfalls for 
tions in South and East Africa nre given, and 

RAINFALL IN GUATEMALA AND SALVADOR IN THE YEARS 
1908 T O  1920.' 

By KARI A L ~ P P E R .  $. 

[Ahstrarted frrm Mctrcrolngischr Zeilschrifl, Scpt., 1X21, pp. 279-SI .I 

The author has made an attempt to bring together rtiid 
unify the cliniatologic,al data of the Tle ublics of Sitlvatlor 

disrupted meteorolo~ical work. The following table smi- 
marixes the availad'e rainfall records gathered together 
from various sources.-C. L. .df. 

ant1 Guatemala, in which countries t I) ie war prrictically 

- __ _ _  - . . - . - - --. .. _ _  - 
8 R. De(:. Wsrri, rlimale of South America, HdIcI i? i  16 Ihc Amriirnn Orogsphic 

.S'oriffy. lW?. 35352. 
1 R r p n f d l ' ; ~  d t a  Krpi th l ik ,  ii Guarrinuln und El Balmdor i n  dria Julrres IOOS his 13X 



OCXOBER, 1921. 

El Ro~srio, 
Bola de Oro. 
z u e z a l t e n ~ o ,  
Coda Curs. 
900 meters. 
1911-1919 

Bolivar. 

Quezaltenanm 
Costa Cum. 

1,OOO meters. 
1908-1919 

~~~ ~~ 

8nn Franriwq 
Miramar. 

Zueraltenango, 
Costa Cura. 
740 meters. 
1!lOXlb1q19 

Santa A m a h  

Queraltenango, 
Costa Cvca. 
800 metars. 

1m-1919 

Stat im. .  ............. 
1)epartinent.. ........ 
.\ ititude.. ............ 
I 'e r id  ................ 

San Luis. 

San Yarcos. 

1;50 meters. 
1909-1919 

448.0 
lm. 4 
47fi. 3 
539.1 
657.9 
5Ml. I 
IS1 .o 
50.1 

3.832.8 

iept. 1S1.01R.6 
Dec. 18: 1.9 

---- 

511.1 m. 5 
557.2 
647.0 
812. (i 
m . 7  
187.7 
66.0 

4.640.8 

Mpt. 1 8  g235.3 
Dec.1S: 0 

---- _____-- 

147.5 
440.3 
591.5 
i.53.3 
Im. 3 
144.7 
55.2 

4,194.4 

l39.3 
513.8 
mo. 3 
WZ. B 
m3.3 

' li3.4 
46.11 

4.30s. 9 - -- 

November. .......... 
December. ........... 

Year. ........... 
Yax. in month.. ..... 
Min. inmonth ........ 

Mox. In year .......... 
Min. in year .......... 

4,895.1 

Pept. 16: 1,031.6 
Der. 12: 0 

19M): 5.W1.1 
1912: 3.9GB.4 

4,124.5 

ppt. 9: 1 113.4 
m., Feb.'lO: 0 
'eb. 12: 0 

4.115.8 

Sept. R: 1.126.2 
Jan., Feb.10 0 
Fch. I?: 0 

ept.  9 1.244.6 
an. Ill Feb. 19. 
gar. 9,' I>W. 1n: 

Sept. 19:1,055.9 
Jan. 12: 0 

1911:: 5,3$5.0 
1919: 4.834.0 

Frb. 15, Mar. IC, 
Feb. IS: 0 
18173 3.41ii. 4 
1910: 2.7fU.4 

Pants Sofia. 

hima!te.nango. 

7130 metors. 
1912-1919 

Yore!&. 

CMmaltman&!o 

XSO meters. 
1909-1919 

Station ........ 
1)epsrtment ... 
Altitiide. ..... 
Period ........ 

El Pensa- 
mlento. 

Qrieraltenangn. 
((.'bii\-A.) 

1.200 meters. 
19094919 

100.0 
256.4 
641.3 
816.4 
693.5 
680.9 
941.4 
785.4 
1w1.4 
4G. 6 

5,253.3 

105.4 
190.7 
581.9 
763.8 
559.4 
708.3 
901.7 
788.4 

, 183.3 
46.4 

.I. 9%. 3 2.566.9 

k t .  17: 545.0 
reb. 13: m.0 

4.903.7 i 4,812.0 1.800.3 

fi4 ................ 
A p r . m  132.1 JuneB:  SIR ................ Nor. 20: 941.2 I Mar. 20: 

I 
Max. In m m t h  
Uin. in mnnth 

\fa\. in year.. 

.lune 10: 1,134.5 
Feh. 15: 3.0 

1916: 4.512.0 

543 

[Means lor given periods in mm.] 

El Pnrorrn. i El Repaso. 

San Mnreus. : Quezaltmsngo, 
j ('mta Cura. 

f ? )  1SOmeterr. 
191t;-1919 m y .  1913-J)nt., 

; 191D. I __ ..... - 
41.9 
49.0 

107.1 
Xll. 5 
508.9 
050.4 
448.9 
545. 0 
IW. 4 
130.7 
111.9 m. 5 

January. ............. 49.9 
February ............. 92.6 
March.. .............. 1 123.0 

30.1; 
31.7 
51.5 

11a. 0 
2ji. 8 
49% 1 
319.4 
390. s 
4%. 3 
522.5 

2 .7 
1oj.n 

bS.9 
102.1 
ll:I;.V i 
270.1 I 
708.2 
780.1 
1x0. s 
f43.0 
821.1 
,527. ti 
256.2 
82.3 

114.2 
m. 8 
514.7 
639.2 
463.7 
519.1 

lim. 2 
138.5 
89.7 

mi. n 

- 
5.057.5 2,741. t i  

ept. 18: wi9.ti OCt. 17: 1,013.0 
an. 19: 1.3 I n  Der. 13,14.1G-19: 

1%r3: 1;.01:3.0 IYlG: 5.1iSll.7 
1913: 2.S50.6 1914: 2,716.2 

5.554.0 
3, m. 8 

-- 

l!llli: 5.179.3 1911: 6,745.0 
1914: 2.W9.0 1912: 3,405.9 

I britquirhd. 1 San Salvador. 

.................. --__ . - ...... 

IWrJ: 5.352.5 l9ln: 
1914: 3,025.1 1912: 

I - ___ ._ 

Setal. 

Aka Verapnz. 

730 meters. 
1914-1m 

except 101R. 

......... - 

Chiniau. I Bamar. 

...... 

Magdalena. 

El QukhB. 

2.200 meters. 
1919-1919 

lltr Veraprz. Altn Verapnz. .&Its Verapaz. 
Salvador. 

1.31~1 meters. ........... .....I 657 meters. 
1912-1920 i!ra 1912-1820 

1.301; metrrr. 

I I 

(150 meters. 
19 14 - 1920 

I 
... I- 
Januarr.. .... _I 
Februa'rv . . -. .I 

- 
36.4 
44.2 

102.2 
213.1 
411.8 
6623.4 
488.5 
547.8 
621.7 
531.3 
144.7 
61.0 

6.5 
3.0 

50.9 
34.1 
m. 7 

170.6 
139.5 
137.7 
181.3 
109. G 
m. 2 
5.9 

2l11.0 
119.0 
1x0  
77.0 

474.0 

li90. 0 
417.0 
7S1.L 
4n5.5 
39% 0 
09.0 

PIS. n 
&larch. .: ...... 
-4pril_._.__._._ 
May ..__. . -. -. . 
June. ......... 
July ........... 
August ........ 
September. ... 
October I...... 
November1 ... 
December 1.. . .I 

5.412.3 5,3i8. 9 

r'ov. 14:1.142.5 
Qap 15: 1 9 . 0  

m9. 0 

une 17: 2SIi.5 
-- 

kt. 17: 1,zSi.n 
#far. 1;: S5.0 

ulyli;: 1,142.2 Ort. 9: 1.22O.R 
rer. 1% 0 Jan. 10. Der. 11. 

Feh. 14: 0 

19Z?1: 2.9!Hi.2 ................ : ................ 191R: 2 119.0 
1919: 1.877.0 ................I ................ IN?: 1:r.rc.s 1m: G.452.0 

1919: 4 .  G45.0 

1 10-year mean: Break In record. Ort. to Dec., 1918. 

RELATION BETWEEN T H E  RAINFALL, THETEMPERATURE, AND T H E  YIELD OF CORN IN ARGENTINA.' 
~ S / . S ~ F . /  : SS/. 5 a Y  633 By K. A. IIE88LINO.  

[Traiidalrd from thc Spanish l>y (:. l?. Uiehl.] c 821 
with more or less certainty. (Mo. WEATHER REV., Feb- 
ruary! 1914, and August, 1920.) This, like other practi- 
cal a.p lications that these studies can have, depends 

determining factors a n f t h e  yiekh. That connection 1s 
more apparent for certain cultivations .than f?r others, 
and for similar cereals it is more marked in certain regions 
than in others, according to the greater or lesser presence 
of other factors that complicate the result. 

In general, the connection is not so intirnat.0 that one 
can utilize it in forecasting, as indicated above, but what- 
ever the method, it is of interest to determine scientifically 
what the relatjons are for each cered. 

ears to 
be most affected by meteorological vnriatlons. !&e yield 
data are taken from the Statistical .ligricidkrist, pub- 
lished annually under the direction of the Office of Sta- 
tistics and Agriculture. On page 53 of t.hat publication 

naturaly f upon the de ees of connect.ion between the 

We begin with corn, for it is the cereal-that a 

Amon the diverse factors that determine the raria- 

logical elements are, without doubt, the most important, 
and among these precipitation must occupy the principal 
place. We know, naturally, that if the ramfall is insuffi- 
cient, the cro s fail or diminish; also that excessive rains 

con!itions are more favorabh for crops, what is the mini- 
mum of rain for a normal crop, and when the rains turn 
to excessive or prejudicial. 

A study of these relations has interest, not aloiie from 
the scientific point of view, but also from the practical 
side. In fact, J. Warren Smith and H. A. Wallace have 
demonstrated that. knowing the rainfall and the mean 
temperature during the critical period of owth, I t  is 

tions in t B e yield of crops, the fluctuations of the meteoro- 

are rejudicia 7 . But we need to know more exactly whqt 

possible to forecast the crop of corn in the l!7 nited States 
I Rel~onesentrelallu~~ia,la tomperatura ye1 rendlmlentodel mah. Boletin Jfmmal, 

Oflcina Meteorologiea Narlonal, Oct., 1918, pp. 487-492. 


